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HOACHUTEJBHASA 3AIINCKA

[IporpamMa TO XWMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBliecHa Ha OCHOBE TpeOOBaHUII K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pazoBaTenbHON IPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusl, MPEACTABICHHbBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (efepanbHON pabouel MporpaMmMbl BOCITUTAHUS
U C Yy4y€TOM KOHUEMIMU TMPEenojaBaHusi ydeOHOro mnpeaMera «XuUMHsS» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit denepanum.

[Iporpamma mo xumuM Aa€T MPEACTABICHHE O LENIX, OOIIel cTpaTeruu
oOy4eHHsl, BOCHUTaHUS W Pa3BUTHs OOyYAIOMIMXCA CPEJACTBAMU Y4EOHOTO
npeamera, yCTaHABJINBAECT o0s13aTeNIbHOE MIPEAMETHOE COJICpKaHHUE,
MpEeAyCMaTPUBAET pPACHpPEEICHUE €ro Mo KiaccaM U CTPYKTYPUPOBAHHE IIO
pazieliaM M TeMaM MporpaMMbl 10 XHUMHH, OMpEACIseT KOJIUYECTBEHHBIC U
Kau€CTBEHHBIEC XapaKTEPUCTUKU COJIEpKaHMS, PEKOMEHIyEMYIO
NOCJEN0BATEIbHOCTh M3YYEHHS XHUMUU C YYETOM  MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3EH, JIOTUKM  y4eOHOTrO  TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, ONpeAesieT BO3MOXHOCTH —MpeaMeTa  JJis
peanuzaiuu TpeOOBaHUN K pe3ysbTaTaM OCBOEHHUS OCHOBHON 0Opa3oBaTeIbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakKe TPeOOBaHMM K
pe3yibpTaTaM 00y4YeHUs XUMUU Ha YPOBHE LIeJIeH U3yUeHHUs MpeMeTa U OCHOBHBIX
BHUJIOB Y4Y€OHO-IIO3HABATENBHON JIESITEIIBHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOTO CO/IepKaHMUs.

3HaHWE XWMHH CIYXHUT OCHOBOM [JIsi (OPMHUPOBAHMS MHUPOBO33PEHUS
oOydJaromerocsi, ero MnpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
poJib UrparoT (POpMUPYEMbIE€ XUMHEH TPENCTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPrUu U 00 HSBOJIIOIUMU BELIECTB B MPHUPOJE, O MYTIX PEIICHUs TJI00aTbHBIX
npo0JieM yCTOMYMBOTIO Pa3BUTHUSL 4YEJIIOBEUECTBA — CBHIPHEBOM, YHEPreTUUECKOM,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHUSI.

N3yuenne xumun:

CIIOCOOCTBYET  peald3allii  BO3MOXKHOCTEH [JI1  CaMOpas3BUTUS U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHNE MBIIIJICHUS U TBOPUECKHUX CIIOCOOHOCTEMN
00y4aromMxcsi, HAaBBIKOB HMX CaMOCTOSTENIbHOW y4eOHOW JIesTEIhbHOCTH,
AKCIIEPUMEHTAJIbHBIX U HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX KakK B
MOBCEIHEBHOM JKM3HU, TaK U B MPO(PeCCHOHATBHOMN AeSTEILHOCTH;

3HAKOMHUT CO CIEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3MJIsia HA €JUHCTBO MPUPOBI M YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YUaIOIINXCS;



CHOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOIO OTHOIIEHHS K €CTECTBEHHO-
-HAYYHBIM 3HAaHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B IKOJIOTMYECKOE
oOpa3zoBaHne 00YUYaAOIIUXCSI.

JlanHble HampaBieHUs B OOYyYEHHMU XUMHUU OOECIIEUMBAIOTCS CHELU(PHUKOIM
colepkaHUsl  y4eOHOro mpeaMera, KOTOPbIA  SIBISETCS  MEJarornyecku
aJIalITUPOBAHHBIM OTpa)KEHHUEM 0a30BOM HayKHW XUMHUH Ha OINPEAEIEHHOM dTane eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHHsl OPUEHTHPOBAH Ha
OCBOCHHME OOYyYarOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX IMOHATUNA XWMHH, OCHOB
HEOPraHMYeCKOM XUMUU W HEKOTOPBIX OTACJIBbHBIX 3HAYUMBIX [OHATUN
OpPraHU4eCKON XMUMUH.

CrpyKkTypa coaepxaHusl NporpaMMbl 110 XUMUU C(HOPMHUPOBaHA HA OCHOBE
CUCTEMHOTO mnoaxoAa K €€ u3ydeHuro. CoaepikaHHe CKIaAbIBAETCS U3 CHCTEMBI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUN O XUMHYECKON
peakuuu. OO0e 3TH CUCTEMBl CTPYKTYPHO OpPraHM30BaHbl [0 MPHUHIMITY
[IOCJIEOBATENBHOTO PAa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOIO ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS] KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHUS O CTPOCHHH aTOMa U XUMUYECKOMU CBA3H;

— TMpeICTaBI€HUUA 00 HIEKTPOJUTUUYECKON JHCCOLMAlMU BELIECTB B
pacTBOpax.

Teoperndyeckne 3HaHUS PpPAacCMATPUBAKOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATENBHO OT OJHOTO
YPOBHS K IpyTOMY, BBITIOJIHAS (DYHKIUU OOBSICHEHUS U IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEH MTPAKTUYECKOIO MPUMEHEHHUS U MOJTYYEHUS U3y4aeMbIX
BELIECTB.

OcBoeHue mnporpaMMbl MO XHMHH  CHOCOOCTBYET  (POPMHUPOBAHUIO
MIPEACTABIICHHS O XUMUYECKOM COCTABJISIONIEH HAyYHON KapTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPUPOJIbI, HEHHOCTHOIO OTHOLIEHUS K HAy4YHOMY 3HAHHUIO U METOJAM
NO03HaHUsA B Hayke. VM3ydyeHHe XMMHH NPOUCXOOUT C MPUBJICYECHUEM 3HAHUU U3
paHee M3Y4YeHHBIX YUEOHBIX MpenMeToB: «Okpysxkarommii mupy», «buomorus. 5—7
KJIacCh» U «Pu3muka. 7 Kiacey».

[Ipy wu3ydyeHHUH XUMHUU NPOUCXOTUT (POPMUpPOBAHUE 3HAHUU OCHOB
XUMHUYECKON HAayKd Kak OO0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKOU
JEATENLHOCTU YEJI0BEKa M KaK OJHOI0 U3 KOMIIOHEHTOB MHUPOBOH KyJbTyphl. 3amaya
y4eOHOTO MpeAMETa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XUMHUYECKUX 3HAHUN —
BaXHEHUIINX (PAKTOB, MOHSTHI, 3aKOHOB U TEOPETUUECKUX MOJOKEHUN, JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 3bIKa HAYKH, B MPUOOILIEHUN K



HAy4YHBIM METOJaM IO3HAaHUS MPHU U3YYEHUH BEIIECTB U XMMHUYECKUX PEAKIIHii, B
(bOopMHpPOBAHUY U PA3BUTUU MO3HABATEIbHBIX YMEHHUI U UX IPUMEHEHUH B yueOHO-
MO03HABATENILHON M y4eOHO-UCCIIEeI0BATENbCKON JIEATETbHOCTH, OCBOCHUH MPaBUII
0e30macHOro o0pallleHusl ¢ BEIIeCTBAMU B TOBCEAHEBHOM JKU3HU.

[Ipu u3yuyeHun XMMHUUA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaXKHOE
3HaYeHue MpuoOpesn Takue 1eNH, Kak:

— (dopmupoBaHHe WHTEIUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEJIBHOMY MPUHSTHIO PEIICHUH,
CIIOCOOHOM a/IanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHs] Ha CHCTEMaTH4YeCKOoe MpPHOOIIEeHHE
oOyJaronmxcsi K CaMOCTOATEJIbHON I03HABATENBHON JESITEIbHOCTH, HAayYHBIM
METOoJlaM TO3HaHMs, (POPMHUPYIONIMM MOTHBALMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obOecreueHne ycloBui, CIOCOOCTBYIOIMX MPUOOPETEHUIO 00YUYatOITMMUCS
OMbITa Pa3HOOOPA3HON MAESITENBbHOCTH, MO3HAHHUS W CAMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAJIbHOE 3HAYCHHUE IS
pa3IMYHbIX BUIOB JEATEIBHOCTH;

— (dopmupoBanre oOwmEeld (QYHKIUOHAIBHOM M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSACHATH W OIICHUBATH SIBJICHHUS
OKpY’KaloIIer0 MHpa, WUCIONb3Yys 3HaHUS U ONbBIT, MOJYYEHHbIE MPHU HU3YUYCHHUH
XUMHH, TPUMEHATh UX IPU PELIEHUH NTPOOJIEM B TOBCETHEBHOM KU3HU U TPYI0BOI
JESITeIbHOCTH;

— (QopmupoBaHue y O0OyyarommMxcs T'yMaHUCTHUYECKUX OTHOILEHUH,
NOHMMAaHUSl LEHHOCTH XUMHUYECKHX 3HAHUW [UIsi BBIPAOOTKU SKOJIOTMUYECKU
11eJIeCO00pa3HOTO TOBEICHUSI B OBITY W TPYAOBOW JEATCIIBHOCTH B IIEJSIX
COXPaHEHHMS CBOETO 3/I0POBbS M OKPYKAIOIIEH MPUPOJHON CPEJIbL;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY Npo¢uis U HampaBlIE€HHOCTH JajbHEHIero
o0yueHwus.

OOmee 4ncino 4acoB, OTBEAEHHBIX IS M3YyYCHUs XMMHH HA YPOBHE OCHOBHOTO
obmiero oOpaszoBaHusi, coctaBisier 136 yacoB: B 8 kiacce — 68 4dacoB (2 4daca B
Hezeno), B 9 kimacce — 68 yacos (2 yaca B HEICIIO).



COIEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena u BemecTtBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE
BemiecTB. [loHsTHe 0 MeTojax Mo3HaHHWS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CrniocoObl pa3zenenus cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHUYECKHE 3JEeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocTeie U cia0HbIE BenlecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckasi hpopmyia. BaJeHTHOCTh aTOMOB XMMHYECKHX JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA CcOCTaBa BemlecTB. OTHOCHTENbHAA aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KonunuectBo Bemectsa. Monb. MonsipHas macca. B3anmocBsi3p KoJIn4yecTBa,
MacChl M 4YHCJIA CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHCHUM.

Du3NYeCKUe U XUMHUUECKUE SBJICHUSA. XUMHUYECKasl peakius U €€ MpUu3HaKH.
3aKOH COXpaHEHMsI MacChl BEIECTB. XMMHUYECKHE ypaBHeHus. Knaccudukanums
XUMHUYECKUX PEAKIUN (COeAMHEHUS, PA3I0KEHUS, 3aMEILICHUSI, 0OMEHA).

Xumuueckuii IKCnepuUMeHm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MpaBUiiaMu paboThl B J1a0OpaTopuu U
npuémMamMu oOpaileHus ¢ 1adopaTopHbIM 000PYJOBAaHUEM, U3YUEHUE U ONUCAHUE
(u3NUecKuX CBOMCTB 00pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJIEHUE
dbu3nyecknx (IJIaBJICHUWE BOCKa, TasHUE JibJla, pacTUpPAHHUE caxapa B CTYIIKE,
KUTICHHE W KOHJCHCAIMS BOJbI) U XUMHYECKUX (TOPEHHUE CBEUM, MPOKATHMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SIBJICHUM, HAOII0ICHHE U
OTNMCaHUE MPU3HAKOB MPOTEKaHUS XUMHYECKUX PpeaKIui (pas3ioKeHHe caxapa,
B3aMMOJIEWCTBHE CEPHOUM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHUE TMAPOKCHIA
meau (1) mpu HarpeBanuu, B3auMoieicTBUE Kese3a ¢ pacTBopoM coiu meau (1),
U3Y4eHHE CIOCOOOB pPAa3JeICHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbINIApUBAHUE, JUCTHWLISAIMA, XpoMaTorpadusi, MPOBEJCHNUE OUYUCTKH TOBApPEHHON
coiid, HaOJIOJEHWE U  ONHUCAHHME  PEe3yJIbTaTOB  MPOBEIEHUS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MACChl, CO3JAaHUE MOJEIIEH MOJIEKYJ
(1IapocTepKHEBBIX ).

Baxueiue npeacraBuTe/Id HEOPraHUYeCKMX BellecTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucimopon — 37€MEHT M IpOCTOe
BemiecTBO. Haxoknmenue kucimopoma B TpUpoje, (PU3MYecKne M XUMHUYECKUE
cBoiictBa (peakmuu ropenus). Oxcupawl. [lpumenenme xkucnopoma. CrocoOsl
NOJIy4eHHs] Kuciopoda B JjabopaTopud U MpombiluieHHOCTH. Kpyrosopor
Kuciopoza B npupojae. O30H — aioTporHas MoguUKaIis KUCcaopoaa.



TemnoBoit 3¢ (deKT XUMHUYECKONH peaKIHH, TEPMOXMMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHYECKHE pEAKUHUU. TOIIMBO: Yroib M METaH. 3arpsi3HEHUE
BO3/lyXa, yCWJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIIOSI.

Boaopon — anemeHT u mpocToe BemecTBo. HaxoxaeHne Bogopo1a B MpUpOE,
(du3nuecKkue U XUMHUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI ModydeHus. Kuciotel
Y COJIH.

MosipHbiii 00bEM ra3oB. PacuéThl Mo XUMHYECKUM ypaBHEHUSIM. DU3nyecKue

cBOKcCTBa BOJbl. Bosa kak pactBoputens. PacTBopsl.

HacelilieHHbIE W HEHACHIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BENIECTB B BOJIE.
MaccoBast 10Jig BEIIeCTBa B pacTBOpe. XUMHUUECKHUE CBOMCTBA BOAbI. OCHOBAHUSI.
Ponb pacTBOpoB B INpuposie U B )XKU3HU 4YesioBeka. KpyroBopot Boabl B MPHUPOJE.
3arps3HeHHne NpUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHenuil. Oxkcunbl. Knaccudukanus
OKCHUJIOB:  cojJieoOpa3ytomue  (OCHOBHBIEC, KHUCIOTHbIE, aM{pOTEepHbIE) U
HeconeoOpazytomme. Homenknarypa okxcuaoB. Duznueckue U XUMHUYECKHE
CBOMCTBA OKCHJIOB. [lomydyeHrne OkCuioB.

OcHoBanus. Knaccudukanuss ocHoBaHMM: IMEIOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHOBaHuU. [lonydyeHnne ocHOBaHUI.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHOocTM MetaiuioB H. H. bekerosa.
[Tony4deHue KUCIOT.

Comu. Homenknarypa coseil. @u3ndeckne U XUMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

I'eneTnueckas CBSI3b MEXKy KJacCaMH HEOPTaHUYECKUX COSTUHEHUM.

Xumuueckuii IKCnepuUMeHm:

Ka4eCTBEHHOE OIPECIICHUE COAEPKAHUSI KUCIOPOJa B BO3AyX€E, MOJTyUYCHHUE,
coOupaHue, paclio3HaBaHWE W U3yYEHUE CBOMCTB KHCJIOPOJAa, HAOIIOJCHHE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCJIOPOAOM M YCJIOBUS BO3HUKHOBEHUS W
npeKpaiieHus ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3IiaMy OKCUIOB U OITUCAHUE UX
CBOWCTB, MOJy4eHHE, cOOMpaHue, paclo3HaBaHUE M M3YyUYE€HHE CBOMCTBBOAOPOJA
(ropenue), B3aumojeiictBue Bomopona ¢ okcupom Menu (II) (Bo3moxkHO
UCII0JIb30BAaHUE BUIEOMATEPHUAIIOB), HAaOJII0IeHHE 00Pa3lOB BEUIECTB KOJIMYECTBOM
1 Monb, wuccienoBaHuE OCOOCHHOCTEM pacTBOPEHHMS BEILECTB C Pa3IMYHON
PacTBOPUMOCTBIO, TTPUTOTOBIICHHE PACTBOPOB C OMPEAEIIEHHOW MacCOBOM J0Jiei
pPacTBOPEHHOIO BENIECTBA, B3aUMOJEHCTBUE BOJBI C METauiaMu (HaTpUEM U
Kaibl[ueM) (BO3MOXKHO HCIIOJb30BaHUE BHJICOMATEPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPraHMYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB, HAOJIOICHUE U3MEHEHUS
OKpacCKH MHJIUKATOPOB B paCTBOPAX KUCIIOT U IIEJI0UEH, U3yUeHUE B3aUMOICUCTBUS



okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT C METaJUIaMH, PEaKIuil
HEWTpaIu3aluy, NOJYyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJIHOTO
MeTajiia APYTUM U3 PacTBOpa COJIM, PEMICHUE SKCIIEPUMEHTAIIBHBIX 33]1a4 10 TEME
«BakHeiue K1acchl HEOPraHUYECKUX COEAUHEHUI.

IMepuognueckuid 3akoH u Ilepumoguuyeckass cucreMa XHMHYECKHUX
jementoB JI. U. MengesneeBa. CrpoeHne aToMoB. XHMMH4YECKasl CBS3b.
OxHcIANTEeIbHO-BOCCTAHOBUTE/IbHbIC PEaKINH

[lepBble TOMBITKH KJIaCCUPUKALUU XUMHUYECKUX 3JieMeHTOB. IloHsatue o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJOYHbIE M IIEJIOYHO3EMENIbHBIE METAJLIbI,
raJIOTeHBI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(OTEepHBIC OKCHIBI
Y TUAPOKCHUJIBI.

[Tepuonnueckuii 3akoH. [lepuonnueckas cucteMa XUuMAYECKUX 3JIEMEHTOB /1.
N. Menneneesa. Koporkonepuoanas u nnmuaHonepuoaHas popmel [epuoanyeckoi

cucrteMbl xumudeckux emeHToB . 1. Menneneesa. [leproapl u rpynisl.
DU3NYECKUN CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U TPYIIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otomnbl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0ueK aroMoB TepBbiXx 20 XUMHUYECKHUX  DJIEMEHTOB

ITepunonnueckoii cucremsl 1. 1. MenneneeBa. XapakTepucTuka XMUMAYECKOTO
3JIEMEHTA 110 €ro noJioxkeHuto B [lepuonunueckon cucreme /1. 1. Menaeneena.
3aKOHOMEpPHOCTH H3MEHEHUSI paJinyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIIIaM U IIEPUOIAM.

3nauenue [lepronnueckoro 3akona u [leppoanveckoi CUCTEMbI XUMHYECKUX
3JIEMEHTOB U1 pa3BuUTHUs Hayku u npaktuku. Jl. V. MenneneeB — yd€HbIM U
rpaXKJaHMH.

Xumuueckas cBsizb. KoBaneHTHass (MOJMsIpHAsT W HEMOJSIpHAs) CBA3b.
DIIEKTPOOTPUIATETBHOCTh XUMUUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHusi. OKUCIUTEIbHO--BOCCTAHOBUTENBHBIE  PEAKIIHH.
[Tponecchbl okucneHns U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

M3ydeHre oOpasIloB BEIIECTB METAJIOB W HEMETaJUIOB, B3aMMOJICHCTBHE
TUIPOKCUAA LMHKA C PACTBOPAMHM KHUCIOT M UIEJIOYEH, IMPOBEAEHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBI  OKHUCIMUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKLIUMI
(ropeHue, peakiuu pa3noKeHusl, COSTUHEHHUS).

Mesicnpeomemmnbie cea3u

Peanuzanust MexXnpeaMETHBIX CBSI3eH MpH M3y4YEHUHM XUMUU B 8 Kjacce
OCYILIECTBIISIETCS 4epe3 UCIOIb30BaHUE KaK OOIIMX eCTeCTBEHHO--HAyUHbBIX
MOHATHUM, TaK U MOHSITUH, SBISIIOIIMUXCA CUCTEMHBIMU JJISl OTJAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OO011ue ecTecTBeHHO--HAay4YHbIe MOHATHS: HAYYHbIN (aKT, TUIIOTE3a, TeOopus,
3aKOH, aHaJU3, CHUHTE3, KiIaccuukanus, TMEepUOJAUYHOCTb, HaOIIOIECHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIHI,
PaIMOAaKTUBHOCTh, MOJIEKYJIa, SJCKTPUUYCCKUN 3apsjl, BEIIECTBO, TEJIO, O00BEM,
arperaTHoO€ COCTOSIHME BEIIeCTBa, ra3, (U3UYECKUE BEIUUYUHBI, E€AUHUIIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3b1, COJHIIE.

buonorus: dotocunTes, nprxanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOJIBI, TIOJIC3HBIS
MCKOIA€MbIE, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHMYeCKAas peaKIus

[Tepuonuueckuii 3akoH. [lepuognyeckas cucremMa XMUMUYECKUX AJIEMEHTOB /.
N. MengeneeBa. CTpoeHuE aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHHH CBOWCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAIHS, KAIbIUA U UX COCTUHECHU
B COOTBETCTBHH C MOJIOKEHUEM JIeMEHTOB B [leproanueckoil cuctemMe neTpoeHueM
HX aTOMOB.

CtpoeHue BemiecTBa: BUAbI XMUMHUYECKOM CBS3U. THUIBI KPUCTAIUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THNA KPUCTALINYECKOW PEIIETKU U
BUJIa XUMHYECKOH CBSI3HU.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPraHUYECKHUX
COCIMHEHU, TeHeTUYECKasl CBSI3bh HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMuuecKux peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITy
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOMY H(hdeKTy, 1Mo
U3MEHEHHIO CTETICHEW OKUCIECHUS XMMHYECKUX AJIEMEHTOB, IO 0OpAaTUMOCTH, IO
YYaCTHIO KaTalli3aTopa). DK30- U IHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE
ypaBHEHUS.

[Tonsitue o ckopoctu xumuueckon peakiuu. [loHsTe 00 0OOpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakiusax. [IoHATHEe 0 TOMOT€HHBIX U T€TEPOTECHHBIX
peakuusx. [lonarue o karamuse. [loHsTHE 0 XMMHYECKOM paBHOBeCUU. DAKTOPHI,
BIIUAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUU M TOJIOKEHUE XHUMHYECKOTO

paBHOBECHSI.
OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMU,  OJCKTPOHHBIA  OayiaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHOMN peaKuuu. CocraBnenue YpaBHEHUM

OKHCJIUTEIIBHO--BOCCTAHOBUTEIIBHBIX ~ PEaKIUMd C  HCIIONB30BAHUEM  METOJ]Ia
AJIEKTPOHHOTO OajaHca.



Teopust 3NEKTPOIUTUYECKON AUCCOLMALMH. DIEKTPOIUTHI U HEIJEKTPOJIUTHI.
Katnonsl, annonsl. MeXaHU3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMu4eckoit csizu. CreneHs aucconuanui. CUIIbHBIE U ClIa0ble AJIEKTPOIUTHI.

Peakunu nonHoro oomMeHa. Y clIoBHs MPOTEKaHUS peakluii HIOHHOTO OOMEHa,
IOJIHBIE M COKpAIEHHbIE HOHHBIE YpaBHEHHs peakuuil. CBOHCTBa KHCIIOT,
OCHOBAHM U COJIeH B CBETE MPEICTABICHUI 00 SJIEKTPOIUTUYECKON AUCCOLUALINU.
KauecTBeHHbIE peakuy Ha HOHBL. [IoOHATHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMH KPHUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — METAUIOB U HEMETAIOB (rpagura M ajnMasa), CIO0XKHBIX BEIIECTB
(XJopuaa HaTpus), KCCIETOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHUYECKON peakuy OT
BO3JICUCTBUSL  pa3NUYHBIX  (AKTOPOB, HCCIEAOBAaHUE  DIEKTPONPOBOIHOCTU
pPacTBOPOB BEIIECTB, IPOIIECCA AUCCOLMALINN KUCIIOT, IIeJIouei U cojiei (BO3MOKHO
MCIIOJIb30BaHUE BHJIEO MATEpPHUAJIOB), MPOBEACHUE OMNBITOB, WJUIFOCTPHUPYIOLIUX
MPU3HAKKM TPOTEKaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHME OcajiKa,
BBIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUN (TOpPEHHE, PEaKIUHU Pa3JIOKECHHUS,
COCIIMHEHHMsI), PpACIIO3HABAHUE  HEOPraHWYECKHX  BEIIECTB €  IIOMOUIBIO
Ka4eCTBEHHBIX PEAKLINN HA HOHBI, PEIIEHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTauibl 4 MX cOeAUHEHUA

OOmiass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne W (PU3MYECKHE CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA HA MPUMEpPE XJIopa (B3aMMOIECTBHE
C MeTaJulaMH, HeMeTaulaMH, IiejaodaMu). XjopoBoaopon. CoiisiHas KHUCIIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUE, NpuMeHeHue. JleucrBue xjaopa U
XJIOPOBOJOPOJA Ha OPraHU3M YeIoBeKa. BakHel e XJI0puasl M UX HAX0XKIACHHUE B
IIPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble CTeneHu okucieHus. CtpoeHue U (u3HuecKue CBOWCTBA
IPOCTBIX BELIECTB — KMCIOPOa U Cepbl. AJIOTPONHbBIE MOAUDUKAIIMN KUCIOPOia
U cepbl. XUMUYECKUe CBOMCTBa cepbl. CepoBOMOPO, CTpoeHHE, (HU3HUYECKUE U
XUMHYECKue cBOMCTBA. OKCUABI CEpbl KAK IMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, uU3NUECKUe U XUMUYECKUE CBOMCTBA (00IIIHE KaK MPeICTaBUTEISI
KJlacca KHCIOT U crenududeckue). XUMHUUECKHE PEaKIUH, JIekKalllie B OCHOBE
MIPOMBIIIUICHHOTO CIMOCO0a TOMYyYeHUs] CEepHOM KHCIOTHL. [IpuMmeHeHue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAYECTBEHHAs] peakius Ha Cyiab(paT-uoH.
Haxoxnenue cepel u e€ coenuHeHH B npupone. XUMHUUECKOE 3arps3HEHUE
OKpY’Kalollled Cpelbl COEIWHEHUSIMH cepbl (KUCIOTHBIE OXIU, 3arpsi3HEHHE
BO3/TyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.



OOmiasi xapakTepucThka 37eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHMs. A30T, pacpOCTPAHEHUE B MPHUPOAE,
pusnyeckue u xuMuyeckue cBoiicrea. KpyroBopot azora B npupojae. AMMUak, €ro
(puznyeckue U XMMHUYECKUE CBOMCTBA, OJyuyeHue U npuMeHenne. Coiau aMMOHus,
uX QU3NYECKUE U XMMHUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBl aMMOHUS. A30THas KHUCIIOTa, €€ MoilyueHue, (PU3nueckue M XUMHYECKHE
cBOiicTBa (0OlIME KaK NpPEICTaBUTEN Kiacca KHCIOT M clIenu(uueckue).
Hcnonp30BaHNE HUTPATOB U COJIEM aMMOHHUS B KAUECTBE MUHEPAIbHBIX y100pEHUM.
XHUMHUYECKOE 3arpsI3HEHUE OKPY>KAIOUIEH Cpesibl COETMHEHUSAMU a30Ta (KUCIOTHBIE
JIOXKIM, 3arpsA3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Dochop, anIoTpoIHbIE
moauduxamu ocdopa, puznueckue n xumuueckue coiictBa. Oxcua gochopa
(V) u dochopras kucmora, HuU3HYECKUE M XUMUYECCKHE CBOWCTBA, MOYYCHUE.
Hcnons3oBanue pochaTtoB B KauecTBE MUHEPABHBIX YAOOPEHUH.

O6mas xapakrepuctuka 371eMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIICHUS. YTIIEPO/, aJUIOTPOIHbIE MOAU(PHUKALIUY,
pacnpocTpaHeHHE B MPUPOAE, (PU3NUECKHE U XMMHUECKHE CBOIMCTBA. AJICOPOIIMSL.
Kpyrosopotr yriepoma B mpupoae. Oxcuabl yriaepojaa, ux (PU3HYECKUE U
XUMUYECKUE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OpraHU3Mbl, IOJYyYEHHE H
OpUMEHEHHUE. DKOJIOTHYEeCKUe MpoOiIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a IVI00ATBHOTO TOTEIUIEHHUs KIMMaTta, NapHUKOBBIA 3¢ ¢eKT. YroiabHas
KHACIOTa U €€ COJIM, UX (PU3NYECKHE UM XHUMUYECKUE CBOMCTBA, IMOJIyYEHUE U
npumeHeHue. KayecTBeHHas peakuus Ha KapOoHaT-uoHbl. Fcrnosb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIJIEHHOCTH U CETbCKOM XO3S1CTBE.

[lepBoHayanbHbIe TOHATHUA 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUAX
yriaepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, IIMLEPUH, YKCYCHas KUCIIO0Ta).
[IpupoaHble HMCTOYHUKH YTJIEBOAOPOJAOB (Yroyib, MNPUPOJHBIA Ta3, HEPTH),
MPOJIYKThl UX mnepepaboTku (O€H3WH), UX pOoJib B OBITY U IPOMBIIUICHHOCTH.
[TonsiTHE 0 OMONOTMYECKH BaXKHBIX BEILIECTBAX: KUpaX, O€NKax, yrieBogax — U Ux
poJii B KM3HM 4eJlOBeKa. MarepuaJlbHOE €AUHCTBO OPraHWYeCKHX U
HEOPTraHUYECKUX COCTUHEHUM.

Kpemunii, ero ¢usnueckue u XUMHUYECKHE CBOWCTBA, TMOJy4YeHUE U
npuMmeHnenue. CoequHeHUs KpeMHuUs B ipupoje. O0uiue npeacTaBieHus 00 oKcuae
kpemuust (IV) u kxpemuueBoit kucnore. CHIMKAThI, X UCIIOJIH30BaHUE B OBITY, B
IPOMBIIIEHHOCTH. BakHeillue cTpouTenbHble MaTepuaibl: KepaMHKa, CTEKIIO,
IIEMEHT, ©OeToH, xkene300eToH. [IpoGiembl  OG€30MacHOr0  HCMOJb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3YyUeHHE 00pa3Il0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KaueCTBEHHBIX PEaKUUil Ha XJIOPU-MOHBI U HAOIIOJCHHE MPU3HAKOB



WX TIPOTEKAaHWS, OMBITHI, OTpaKaronue (U3NYECKHEe W XUMHUYECKHE CBOWCTBA
raJIOTeHOB U HX COEJAMHEHHH (BO3MOXHO MCIOJb30BaHUE BUEOMATEPUAIIOB),
03HAKOMJICHHE C 00pa3iaMu XJIOPUI0B (TaIOreHUI0B), O3HAKOMJIEHUE ¢ 00pa3laMu
ceppl M €€ COENUHEHUSIMH (BO3MOXHO HCIIOJIb30BaHUE BUIECOMATEPUAIIOB),
HaOII0eHUE IpoLecca 00yriauBaHus caxapa MoJ AEUCTBUEM KOHLIEHTPUPOBAHHOM
CEPHOI KUCIIOTHI, U3yUYeHNE XUMUUYECKUX CBOUCTB Pa30aBIEHHON CEpHON KUCIIOTHI,
IIPOBE/ICHUE KaueCTBEHHOM peaKIuy Ha CyJb(aT-uoH U HaOMI0AeHUE MTPU3HaKa e
POTEKaHMs, O3HAKOMJICHUE ¢ (PU3MYECKUMU CBOWCTBAMH a30Ta, ¢ochopa U Hx
COETUHEHHI (BO3MOXKHO MCIIOJIb30BAHUE BUCOMATEPHATIOB), 00pa3aMu a30THBIX
1 (ochopHBIX yIOOpeHUH, MOyICHUE, COOMPAHKE, PACIIO3HABAHUE W HM3yYCHUE
CBOWMCTB aMMHaKa, MNPOBEICHUE KAYECTBCHHBIX PEAKUWd HA WOH aMMOHUS U
dochaT-MOH U H3yuYEHHE TPU3HAKOB UX TMPOTEKAHUs, B3aUMOJICHCTBUE
KOHILICHTPUPOBAHHOM a30THOM KHUCJIOTBHI C MEIbIO (BO3MOXHO HCIOJIb30BAHUE
BHUJIEOMATEPUAIIOB), H3YYEHUE MOJENIEeH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpaduta, (QyisepeHa, O3HAKOMJICHHE C IPOILIECCOM aJCcOpOLMH PaCTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM W YCTPOMCTBOM IMPOTUBOrasa, MOJIy4YECHUE,
coOupaHue, paclio3HaBaHUE U HM3YUYEHHE CBOMCTB YIJIEKHCIIOTO ras3a, IpOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHUE MPU3HAKOB UX
MPOTEKAHUS, O3HAKOMIICHHE C TMPOIYKIMEH CHJIMKATHON MPOMBIIUICHHOCTH,
pEILICHUE SKCIEPUMEHTAIBHBIX 3a7ad MO0 TeMe «BakHeWlne HeMeTaluibl U HX
COCMHECHUSD).

MeTajuuibl 4 MX COEIMHEHUSA

OO0mas xapakTepuCcTUKa XUMHUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nonoxeHuss B Ilepuommueckoi cucreme xumuyeckux asnemeHtoB /J[. .
MenpneneeBa u ctpoeHus: aToMoB. CTpoeHHE MeTauioB. Meramndeckas CBs3b U
METAJNIMYECKass  KPUCTAJUIMYECKAass  pemeéTka.  DJIEKTPOXUMHYECKHM  PAL
HaNPsHDKEHUN MeTaiuioB. OU3NYECKre U XUMUYECKHUE CBOMCTBA MeTaiuioB. O01mue
CIoCcOOBI TMOMy4YeHUs: MeTauioB. [loHSATHE O KOpPpO3WH METAJIOB, OCHOBHBIC
CrocoObl 3aIUThI UX OT Koppo3ud. CIuiaBel (CTalb, YYT'yH, JIOPATIOMUHUN, OpoH3a)u
UX IPUMEHEHHE B OBITY U MTPOMBIIILICHHOCTH.

[llenounsle mMeTamel: nosnoxkeHue B llepuognueckon cucremMe XMMHYECKUX
anemenToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HaXOXJICHUE B MPUPOJE.
®u3nvecKkrue U XMMHUYECKUE CBOICTBA (Ha mpuMepe HaTtpus U Kanusi). OKCUIsl U
TUAPOKCUILI HATpus W Kauus. [IpuMeHeHHe TIENOYHBIX METalIOB M HX
COECIMHEHUM.

[[lenoyno3eMenbHbIE META/UIBI MAarHud W KajJbLMHU: TIOJIOKEHHUE B
[Tepunoauueckoi cucreme xumuyeckux sneMeHToB /. 1. MenaeneeBa, cTpoeHre ux
aTOMOB, HaXOXJeHUE B npupoje. Pru3ndyeckre 1 XMMUYECKHE CBOMCTBA MarHusi u



Kasibliusl. Baxuelme coeMHEeHUs KaJIbIUs (OKCU, TUIPOKCU/I, con). ZKECTKOCTD
BOJIbI U CIIOCOOBI €€ yCTpaHEeHHUSI.

AJIFOMUHUN: TI0JI0)KEHUE B [leproanueckon cucTeMe XMMAYECKHUX 3JIEMEHTOB
J. . Menneneesa, CTpoeHHE aTOMa, HAaXOKICHHE B mpupone. Pu3nUecKHe H
XUMUYECKUE CBOMCTBA allOMUHUSI. AM(POTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIIA
ATIOMHUHUSL.

Keneso: nonoxxenue B [lepuonnueckoit cucteMe XMMUYECKUX 31EMEHTOB /1.
N. MenneneeBa, CTpOCHHME aToMa, HAXOXKICHHE B npupone. Pusmyeckue u
XUMUYECKUE CBOMCTBA ene3a. OKCUIbI, TuIpoKCcU bl U conu xenesa (I1) u xenesa
(1), ux coctaB, CBOMCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C OOpa3laMud METauIOB U CIUIAaBOB, WX (HU3UICCKUMU
CBOMCTBaMHU, U3YUYCHHE  pE3YJbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJb30BAaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJCHUCTBHUS OKCHJA
Kalbllid W HATpUs C BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BHUECOMATEPUAIIOB),
UCCIIEOBAHUE CBOWMCTB KECTKOM BOJBI, IIpOIlECCa TOPEHUA JKeie3a B KHUCIOPOJIE
(BOBMOKHO  WCIOJIb30BAHME  BHUACOMATEPHATIOB), IPU3HAKOB  MPOTECKAHUS
KaYCCTBCHHBIX PEaKIIMi Ha MOHBI: MArHHS, KaJIbIUs, aJIOMUHUS, [IUHKa, xkene3a (1)
u skenesa (I1), mexu (1), HaGmromeHne W OMHCAHME IPOLIECCOB OKpAIIMBAHHS
IUTAMEHU HWOHAMHM HATpHs, Kaiusg U Kaiblus (BO3MOXHO HCHOJIb30BaHUE
BHJIEOMATEPHUAJIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBOMCTB T'MIPOKCH/IA ATIOMUHUS U
TUAPOKCUJA IIMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/lad no TeMe «BakHeiiiiue
METAJLIBI U UX COCTUHCHUS.

XHMUA M OKPYKAKOIIAsA cpeaa

BemecTtBa m marepuanbl B IOBCEAHEBHOW KU3HM YeNlOBEKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. [lepBasi momompb mpu
XUMUUYECKUX 0YKOTaxX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpY’Karollled cpenbl (mpeaesibHas AOMyCcTUMast
KOHIIeHTpalus BemiecTs, nanee — [1JIK). Pons xuMuu B permeHnn 3KoI0TUYeCKux
pooIeM.

Xumuueckuii IKCnepumenm:

U3ydeHHe o0pa3lloB MaTepuasoB (CTEKJIO, CIUIABbl METAIJIOB, MOJUMEPHBIC
MaTepHabl).

Mescnpeomemmnuie céazu

Peanuzanus MeXnpeaMeTHbIX CBA3€M NpU W3yYeHUHM XUMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4epe3 HCIOJIb30BaHHE KAaK OOLMX €CTeCTBEHHO-HAYUYHBIX
NOHATHN, TAK W MOHATHUH, SBIAIOIIUXCS CUCTEMHBIMU JUIsl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'0 [TUKJIA.



OO1Iue ecTecTBEHHO-HAYUHbIE TOHATHSA: HAY4YHBIA (PAKT, TMIIOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KiacCUpUKAIMA, NEPUOAUYHOCTh, HAOIIOACHHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEpPEHUE, MOJIelb, SBJIICHHE, MapPHUKOBBIN
3¢ eKT, TEXHOJIOTHsI, MaTePUAIBI.

dusuka: MaTepusi, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTU/I, U30TOIIBI,
PaAMOAKTUBHOCT, MOJIEKYJIa, ANEKTPUUYECKUI 3apsij, MIPOBOJIHHKH,
MOJIyIPOBOJHUKH, JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, r'a3, pacTBOP, PAaCTBOPUMOCTD, KpUCTAJUIMYECKasl
peméTka, CruiaBbl, (PU3UUECKUE BEIMYWHBI, CAUHUIBI M3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJIHLIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yA0OpeHusi, MUKPOIJIEMEHTbI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TTOPO/IbI, MOJIE3HBIE
UCKOTIaeMbl€, TOIUIMBO, BOJAHBIE PECYPCHI.



IHINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA ITPOT'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PpE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETro
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHs] XHUMHH B €JIMHCTBE Y4YEOHOH U
BOCIHUTATEIBHOMN IESITEIHLHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMU
COLMOKYJIBTYPHBIMHU M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, HPHUHSATHIMU B
oOlliecTBe MpaBWJIaMd M HOPMaMM TIOBEJICHHMS U CIIOCOOCTBYIOT TpoleccaM
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLMAIA3AUN O0YyUArOIINXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYaIOIIHUXCS
PYKOBOJICTBOBaTbCA  CHCTEMON TMO3UTUBHBIX I[IEHHOCTHBIX OpUEHTAMU U
pacUIMpPEHHE ONBITA IEATETLHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCITUTAHUSI:

IIEHHOCTHOTO OTHOIIEHHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY
U HAaydyHOMY HACIEOUI0, TOHUMAaHUS 3HAYCHUS XUMHUYECKONM HAayKu B JKHU3HU
COBPEMEHHOT0 OOIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpMaLMe o
MEePEIOBbIX JIOCTHXKEHUSIX U OTKPBITUSIX MHPOBOM W OTEYECTBEHHOM XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPa’kIaHCKOT0 BOCITUTAHUSI:

NPEACTAaBICHUS O COLMAJIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOUIECHUHN B KOJUICKTUBE, KOMMYHUKAaTHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIENOBATEeNIbCKOM, TBOPUECKOW M APYrMX  BHJAX
JEeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM [€ATEIbHOCTH MpH
BBITIOJIHEHUN YYEOHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMIOJIHEHUH XHUMHYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHNN YUEOHBIX TTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
¥ B3aUMOTIOMOIITH B TIPOIIECCE ITON YUEOHOM 1eATeTbHOCTH, TOTOBHOCTH OIICHUBATH
CBOE TMOBEJEHWE M TMOCTYNKH CBOMX TOBApHUIIEH C TMO3UIIMU HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUIA MOCTYMKOB,;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHUPOBO33PEHUYECKHUE TPEICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEakIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOLINE
OCHOBY JIJI1 TTOHUMaHUS CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPOIbI, B3aUMOCBS3SX YEJIOBEKA C
IIPUPOTHOM CPEION, O POJIM XUMHUU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

M03HAaBaTeJIbHbIE MOTHUBHI, HAMPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE TSI OOBSICHEHUS HAOII0JAEMBIX IMPOIIECCOB W SIBJICHUA,
MMO3HABATENIbHON, WH()OPMAIIMOHHOW W YWUTATEIhCKOW KYJIBTYPHl, B TOM YHUCIIE
HABBIKOB CaMOCTOSITEJILHONH PabOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPATYPOH, JOCTYINHBIMH TEXHUYECKUMHU CpPEICTBAMH HWH(OOPMAITMOHHBIX
TEXHOJIOTUH;

MHTEpeC K OOYYEHHUIO M TO3HAHUIO, J0003HATEIBLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIEeA0BaTEIbCKON
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH U YPOBHS OOyYECHHS B
JIaJIbHCUIILIEM;

4) popmMupoBaHUSs KYJIbTYPHI 310POBbSI:

OCO3HAHHME IIEHHOCTU >KU3HU, OTBETCTBEHHOIO OTHOIIECHHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCJECACTBUUA U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YHOTPEOJICHUS aTKOTr0Jis, HAPKOTUKOB, KYpEHHS]),
HEOOXOJUMOCTH COONIOJICHUS] TMpaBuid O€30MacCHOCTH TIpU  OOpallleHHH ¢
XUMHUYECKUMHU BEIICCTBAMH B OBITY U PeaIbHOMN KU3HHU;

5) Tpy10BOT0 BOCTIMTAHUS:

UHTEpEC K MPaKTUICCKOMY M3y4YeHHUI0 TTpodeccuii U Tpyia pa3IuyHOIo poa,
YBOXKECHHE K TPY/y U pe3yabTaTaM TPYIOBOU AEATEIbHOCTU, B TOM YHCJI€ HA OCHOBE
NPUMEHEHUSI  NPEIMETHBIX 3HAHUHW 10  XMMHH, OCO3HAaHHBIA  BBIOOD
WHIMBHUIYaJbHON TPACKTOPUHU MPOIOKEHUS 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTHU K XMMHH, OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCIEeNHON Npo(ecCHOHaIbHON NEeSITENPHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTh aJalTUPOBATHCS B TPOPECCUOHATIBHON CpeEIE;

6) IKOJIOrHYeCKOr0 BOCIIUTAHUS:

AKOJIOTUYECKH I1eJIECO00pa3HOE OTHOIIEHHE K MPUPOAC KaK HCTOUYHUKY KU3HU
Ha 3emJje, OCHOBE €€ CyIIEeCTBOBaHUSA, INMOHUMAaHHUE IIEHHOCTH 3JI0pPOBOIO U
O0e3zonacHOro oOpa3a KU3HH, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bU3UYECKOMY U TMCUXHYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJCHUS
paBUJI OE30IMaCHOTO TTOBEICHUS TIPH pabO0Te ¢ BEIIECTBAMHM, a TAKXKE B CUTYAIIHIX,
YIPOKAIOIIMNX 30POBBIO U KU3HU JIIOACH;

CITOCOOHOCTH TPHUMEHATHh 3HAHMS, MOJy4aeMble MPHU HM3YUYCHHH XUMUU, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOIIEW MPUPOJAHON CPENOM, ISl OBBILICHUS
YPOBHSI ~ OKOJIOTUYECKOW  KYJbTYpPhI, OCO3HAHUSI TJIOOAJIBHOTO  XapakTepa
AKOJIOTHYECKUX TPOOJIEM M MyTeH HMX PEIICHUS IOCPEACTBOM METOJOB XHMHH,
9KOJIOTUYECKOTO0 MBIIIJIEHHS, YMEHUS PYKOBOJICTBOBATHCSA UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOMN U COLMAJIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHI

B cocraBe weTanpeaMeTHBIX PE3YJbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMHupOBaHUS MUPOBO33pEHUS OOIIIEHAYYHBIE TIOHSTHS (3aKOH, TEOPHS, PUHIIHII,
runore3a, (QakT, CUCTEMa, TIPOIECC, OIKCIEPUMEHT U JpPYyroe.), KOTOpbhIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX TNpeAMETax U IO3BOJISIIOT Ha
OCHOBE 3HAHUHM U3 ATHUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IE€JIOCTHOM



HAay4YHOU KapTHHE MHUPA, U YHUBEpCaJIbHbIC yueOHbIE NeUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATUBHBIC, PETYJSITUBHBIE), KOTOpble OOecreunBaroT (OpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOMU
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA

ba3oBble J1ornyeckue qeicTBUs:

YMEHHSI HCMOJb30BaTh NPUEMBI JIOTHUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HaHWI: pacKphIBaTh CMBICT XMUMHUYECKUX MOHSTHHM (BBIIETSATh UX XapaKTepHbIC
NPU3HAKK, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTUMHU TOHSTHSMH), HCIOJIb30BAThH
MOHATHS JIJ1s1 OOBACHEHUS OT/EJIbHBIX (PAaKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS U
KpUTEpUH [JIs1 KIACCU(PUKAIIMU XUMUYECKUX BEIIECTB M XUMHYECKHUX PEaKIIHi,
yCTaHaBJIMBATh TNPUYMHHO-CIEACTBEHHBIE CBSA3M MEXIAY OOBEKTaMHU H3y4EHHS,
CTPOUTH JIOTUUECKHE PACCYKACHUS (MHIYKTUBHBIC, JCNYKTUBHBIC, 110 aHAJIOTUH),
JieaTh BBIBOJIBI M 3aKIIOUCHUS;

YMEHHE TMPUMEHSATh B TMPOLECCE IO3HAHUS TMOHATUS (MpPEIMETHBIE U
MeTanpeIMETHBIE), CHMBOJIMUECKUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIC B XUMHUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJICIbHBIC MPEACTaBICHUS —
XUMUYECKUN 3HaK (CHMBOJ DdJIEMEHTa), XUMHuYeckas Gopmysia U ypaBHEHHE
XUMHAYECKON peakiuy — MpU PEIICHUH y4eOHO-TI03HABATENbHBIX 33/1ad, ¢ YYETOM
ATUX MOJICNbHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPHU30BATh CYIICCTBEHHBIC
MPU3HAKN U3Y4YaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHi,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJCTBEHHBIE CBSI3U W
IPOTUBOPEUHS B U3yUaeMbIX IIPOLIECCaX U SIBJICHUSX.

ba3oBble ucciaegoBare/ibCKue 1eiicCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHl B Ka4eCTBE HHCTPYMEHTA
MO3HAHUSA, & TAK)KE B KAYECTBE OCHOBBI JJI1 (DOPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOpPETEHUE OMbITa IO IJIAHKPOBAHWUIO, OpPraHU3aAlMd U MPOBEICHUIO
YYEHMUYECKMX JKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IMpoIlecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €T0 PE3yNbTar, (OPMYIHUPOBATH 000OIIECHUS U
BBIBO/JIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora ¢ unpopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH U HWHTEPIPETUPOBATH HHOOPMAIIUIO
Pa3IUYHBIX BUIOB U (OPM MPEICTABICHUS, TTOJIyIaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMyJIsIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEpKAHUS, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIIEHHWBATh IPOTHUBOPECUMUBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



yMEHHE MPUMEHATh Pa3IMYHbIE METOJBI U 3apOChl IPU MOUCKE M OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJIMMBIX ISl BBIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 ONPEICIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTH,
OBJIaJICHUE KYJIbTYpPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OpMy TpecTaBiIeHUs HHGOPMAIIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd  HECJIOXKHBIMH CXEMaMH, JuarpaMmami,
apyruMu popmamu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIIOJIb30BaTh W AaHAJIM3MpPOBaTh B IMpolecce YyduyeOHOW U
HCCIIEIOBATENIbCKON EITETbHOCTH MHPOPMAIIUIO O BIMSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPaHCIOpPTAa HAa COCTOSIHUE OKPYKAIOWIEH MPUPOTHON
Cpelbl.

KoMMmyHuKaTHBHBIE YHHBePCAJIbHbIE YUeOHbIe AelicTBHUS:

YMEHHUSI 3a]1aBaTh BOIIPOCHI (B XOJ€ Juayiora U (WIK) TUCKYCCUH) IO CYILIECTBY
o0cyk1aeMoil TeMbl, (QOPMYJIHUPOBATH CBOM NPEHAJIOKEHUSI OTHOCUTEIHHO
BBITIOJTHEHUSI PEJIOKEHHOM 3a1a4u;

YMEHHUS  TPENCTaBIsATh  MOJyYEHHBIE  pe3yJbTaThl  IMO3HABATEIHHON
ACSTENbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeJaTh TMPE3CHTALUIO
PE3yJIbTaTOB BBHIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (71ab0paTOpHOTO OIbITa,
1a00paToOpHOI pabOTHI MO UCCIIEIOBAHUIO CBOWCTB BEIIECTB, yU€OHOTO MTPOEKTA);

yMEHMsI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIBHON M WCCIENOBATENbCKOM  JIEATEIBHOCTH TPU  PEIICHUU
BO3HUKAIOIIMX NPOOJEeM Ha OCHOBE Yyuéra OOIIMX HHTEPECOB U COTJIACOBAHUSA
no3uIii (00CyX IeHus, OOMEH MHEHHSIMH, «MO3TOBbIE IITYPMbD», KOOPAWHAIUS
COBMECTHBIX JCWCTBUH, OINpenejeHue KpPUTEpPUEB IO OICHKE KadecTBa
BBITNIOJTHEHHOHN pabOThl U JpyTHe).

PeryisiTuBHbIC YHHUBepPCAJIbHbIE y4eOHbIC 1eHCTBUSA:

YMEHHE CaMOCTOSATEIbHO ONPENENATh LEIN JeATEIbHOCTH, IIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITeILHOCTD, BHIOUpATh Hanbosee 3PGEeKTUBHBIE CIIOCOOBI peleHns y4eOHbIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOATEIBHO COCTABIATH WM KOPPEKTHPOBATH
MPEUVIOKEHHBIM  QITOPUTM JEHUCTBUM NIPU  BBITOJHEHUU 33aJaHUM € YYETOM
MOJIy4Y€HHUs] HOBBIX 3HAHUN 00 M3yuaeMbIX OOBEKTax — BEUIECTBaX U pEaKUusX,
OLICHHMBATh COOTBETCTBUE IOJYYEHHOIO pe3ysbTaTa 3asiBICHHOM IIeNid, yMEHHE
MCTIONIb30BaTh U aHATM3UPOBATH KOHTEKCTHI, MPEAJIaraeMbIe B YCIOBUH 3aJaHHA.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTAaTOB IO OCBOEHHUIO 00S3aTEIILHOTO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOW (denepanpbHO pabouelt TPOrpamMMmoi,
BBIJICTISIIOT: OCBOCHHBIE 00YYAIOIIMMUCS HAayYHbIe 3HAHUS, YMEHUS U CIIOCOOBI



NeucTBUl, crnenuuueckue Uil TPEAMETHOW oOmacth  «XUMHS», BHUIBI
NEATEIBHOCTH MO  MOJYYEHWID HOBOIO  3HaHWs, €ro HHTEpIpETalNH,
npeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoHiry oOyuenust B 8 kj1acce npeMeTHbI€ pe3yJibTaThl HA 0A30BOM ypOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOITNXCSI YMEHUIN:

e PpACKPBIBATH CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJIEKYJIa,
XUMHYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJIEKYJISIpHAss Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTA B COCTMHCHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb, IJIEKTPOOTPULIATEIBHOCTh, CTEIICHBb
OKHUCJICHUS, XMMHUYECKasi peakius, KiIacCuPUKalusg peakiuil: peakiuu
COCAMHEHUS, PEaKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHHS, PEAKIUH
0o0OMeHa, K30~ U 3HJIOTEPMHUECKHE PEAKIINH, TEII0BOU 3 (PEKT peakiuu,
SIPO aToMa, JIEKTPOHHBIN €0 aToMa, aTOMHasi OpOUTallb, pauycC aToma,
XUMHUYECKasl CBS3b, MOJISIPHAS U HETOJIIPHAs] KOBAJICHTHAsI CBSI3b, HOHHAS
CBSI3b, HWOH, KaTHOH, aHWOH, pPacTBOpP, MaccoBas JOJisI BEIIECTBA
(TporeHTHAsE KOHIIEHTpAIlUs) B PacCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TMOHATHH U
MPUMEHSTH 3TU TIOHATHUS NPU ONMMCAHUM BEIIECTB U UX MPEBPAICHUN’;

e HCIMOJb30BaTh XHMHUYECKYI0 CHMBOJUKY JUIsl COCTaBjieHHS (opmyl
BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIIUIA;

e ONpEAeNATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX,
CTENEHb  OKHCJICHUSI  DJICMEHTOB B  OHMHApPHBIX  COCIUHEHMUSX,
NPUHAJJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAcCy COEOUHEHUU MO
dbopmynam, BHUJ XUMHUYECKOHM CBsI3M (KOBAJIGHTHAas W HWOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMmbica Ilepunonnueckoro 3akonHa JI. M. Menneneena:
JEMOHCTPUPOBATh TOHUMAHHE TMEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX AJIEMEHTOB OT MX moJiokeHus B llepuomnueckoil cucreme,
3aKOHOB COXPaHEHHUsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJICKYJISIPHOTO YUY€HUs, 3aKOHAa ABOTraapo;

e OMNWCBHIBATH M XapakTepu3oBaTh Ta0OMMuHyr0 (opmy Ilepuoanueckoii
CUCTEMBbl XHMHWYECKHUX DJEMEHTOB: pa3nyaTh MOHITUS «IJIaBHas
noarpymnma (A-rpymma)» u «mnobdounast noarpymmna (b-rpymma)», mansie u
OOJBIIIE TIEPHOJIbI, COOTHOCUTH O0O0O03HAUCHHUS, KOTOpPHIE HMEIOTCS B
tabnune «llepuoguueckass cucrtemMa xumudeckux a3nementoB J[. .
MenzeneeBa» ¢ YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB | 3apsi siapa, 0011ee Yuciio 3JIEKTPOHOB U
pacrnpeiesieHue UX MO JIEKTPOHHBIM CIOSM);

KJIaCCU(PUITMPOBATh XUMHUYCCKHE DJIEMEHTHI, HCOPTAHUYECKHUE BEIIECTBA,
XUMUYECKHE peaknuu (10 YHCIy W COCTaBy YYacCTBYIONIUX B PEaKITUU
BEILIECTB, M0 TEIUIOBOMY (D eKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXKAasi ONMUCAHKE MPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

MIPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTCKAHUS XWUMHUYECKHX IMPEBpAIICHUN B
Pa3IUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MAacCOBYIO [IOJII0 XHUMHYECKOTO »JJeMeHTa Mo Gopmylie COeaUHEHUS,
MAacCOBYIO JIOJIIO BEIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPaBHEHHIO
XUMHAYECKOMN PEAKLINH;

MIPUMEHSATH OCHOBHBIE OTIEPAIIU MBICIIUTEIILHOMN NEeITETEHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTEeMaTHU3alluio, KiacCHu(pHUKAIUIO,
BBISIBJICHUE TPUYUHHO--CICACTBEHHBIX CBSI3€M — JIsl M3Y4YEHUs CBOMCTB
BEIIECTB M XHUMHYECKUX PEAKIUHA, eCTeCTBEHHO-HAYYHBIE METObI
MO3HAHUS — HAONIO/IEHUE, W3MEPEHHE, MOJECIHPOBAHHUE, SKCIICPUMEHT
(peanbHBII U MBICIICHHBIN);

CIIeIOBaTh TPaBUJIAM IOJb30BAHUS XUMUYECKOW MOCYION U J1abOpaTOPHBIM
o0opynoBaHuEM, a TakKe TMpaBWiaM OOpallleHuss C BEIIeCTBAaMU B
COOTBETCTBUM C HWHCTPYKIIUSIMHA 110 BBITIOJIHCHHIO J1aOOpaTOPHBIX
XUMHYECKHUX OITBITOB IT0 TIOJYYCHUIO B COOMPAHUIO Ta3000pa3HBIX BEIIECCTB
(BomopoJia M KHUCJIOpOJia), MPUTOTOBIICHUIO PACTBOPOB C OMpENEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATh U TMPOBOIUTH
XUMUYECKUE DKCIEPUMEHTHI TI0 PaCloO3HABAHUIO PACTBOPOB IICIOYCH U
KHUCJIOT C TTIOMOIIIBI0O UHIUKATOPOB (JIakMyC, (eHoadTanern, METUIOpaHK

U JpyTHE).

K xonity oOydenus B 9 kjacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XWMHWYECKUX ITOHATHH: XUMWYECKUU
AJIEMEHT, aTOM, MOJEKYJa, HWOH, KaTHOH, AHWOH, ITPOCTOE BEILECTBO,
CJIOKHO€ BENIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHD
OKHCJICHUS, XUMHUECKasi peaKlMsi, XUMUYECKasi CBS3b, TEIIOBOU 3PQeKT
peakuuu, MOJb, MOJSpPHBIE  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, J3JIEKTPOIUTHYECKAS IUCCOLMALUA, PEAKIMH HOHHOIO
oOMEeHa, KaTalu3aTop, XMMUYECKOE paBHOBecHUE, OOpaTUMbIE U



HEeoOpaTUMbIE PEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCIIUTENb, BOCCTAHOBUTEIIb, OKUCIIEHHE U BOCCTAHOBIIEHUE, AJTIOTPOIIHS,
aM(OTEPHOCTb, XUMHYECKas CBSI3b (xoBaJieHTHas, MOHHAs,
METaJNTNYECKas), KPUCTAITIMUECKasl PEIIETKA, KOPPO3Us METAJIOB, CILIABHI,
CKOPOCTh XMMHUYECKON pEaKUUH, NPEAeIbHO JOMYCTUMAsl KOHIIEHTpaLUs
ITJIK BemiecTna;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSThH 3TU OHATHUSA MPU ONMMCAHUY BEIIECTB U UX MPEBPAICHUN;
UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBlIeHUS (HOpMyT
BEILIECTB U YPABHEHUI XUMUYECKHX PEAKIINM;

ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX PJIEMEHTOB B
COCIMHEHMSIX Ppa3IMYHOTO COCTaBa, MPUHAAJIECKHOCTh BEIIECTB K
onpeneNéHHOMY KJIacCy COEIUMHEHUH 1Mo (GopMynaM, BUJA XUMHUYECKOU
CBs3U (KOBaJCHTHas, WOHHAS, METAJUIMYECKas) B HEOPTraHWYECKUX
COCIMHEHHUSIX, 3apsij MOHA [0 XMMUYECKOH (opMyIie, XapaKTep Cpellbl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COCAMHEHHM, THI KPUCTALIMYECKON
PEIETKM KOHKPETHOTO BEILECTBA;

packpeiBath cMbichn llepuomnueckoro 3akona JI. M. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMChIBaTh U XapaKTEepPU30BaTh
TabmuuHyo Gopmy Ileproanueckoil cUCTEMbl XMMUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATHUS «TJaBHAs mnoarpynna (A-rpymmna)y U «mo0odHas
noarpynmna (b-rpymnma)», wmanbie u OOJbIIME TEPUOIBI, COOTHOCHUTH
0003HaueHUs, KOTOPbIE UMEIOTCS B NEPUOAMYECKON TabNuIe, C YUCIOBBIMU
XapaKTEpPUCTUKAMU CTPOEHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsn  Aapa, oO0Ilee YHCIO DJJIEKTPOHOB M paclpeiesieHue HX 110
AJICKTPOHHBIM CJIOSIM), OOBSCHATH OOIHME 3aKOHOMEPHOCTH B M3MEHCHHH
CBOMCTB 3JIEMEHTOB M MX COEJIMHEHUU B Mpeiesiax MaJbIX MEPHUOAOB U
TJIaBHBIX MOJTPYII C YYETOM CTPOCHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMUYECKUE peakiuu (M0 YHUCIy U COCTaBy YYACTBYIOIIMX B pEaKIUU
BEIIECTB, MO TEIIOBOMY 3(P(EKTy, IO U3MEHEHUIO CTETEHENW OKHCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME U CHEHUPUUECKUE XUMHUYECKUE
CBOMCTBAa NPOCTBIX W CJOXHBIX BEIIECTB, MOATBEPXKJIas ONUCAHUE
MpUMepaMu MOJEKYJISIPHBIX M HOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX
XAMHUYECKHUX PEaKIUM;

COCTABJISITh YPaBHEHHUSA JJIEKTPOJUTUYECKON JAMCCOLMALUU  KHCIOT,
LIEJI0YEHN U COJIEU, ITOJIHBIE U COKPAILLEHHBIE YPABHEHUS PEAKLIMKA NOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHKE
TEeHETUYECKOU CBSI3U MEXK/y BEIIECTBAMH Pa3IMYHBIX KJIACCOB,
PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MOCPEACTBOM COCTABIICHUS JIEKTPOHHOTO OallaHCca 3TUX PEaKIuii;
IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHUS,
BO3MOXKHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBpAIICHUN B Pa3IuIHBIX
YCIIOBUSIX;

BBIYHCIISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJII0 XMMHYECKOTO »JJIEeMEHTa Mo (opMylie COEeIUHEHUS,
MAacCOBYIO JIOJIFO BEIECTBA B PAacTBOpE, MPOBOAUTH PACUETHI MO YPaBHEHHIO
XUMHYECKON peaKInu;

coOJTI01aTh TIpaBuUIIa MOJIL30BAHNS XUMUUECKON MTOCY IO 1 Ta0OpaTOPHBIM
obopynoBaHUEM, a TakKe TMpaBuia OOpalleHusi ¢ BEIIECTBAMU B
COOTBETCTBHM C HWHCTPYKIIUSIMHA TII0 BBITIOJIHCHHIO J1a0OpPaTOPHBIX
XUMHUYECKHUX OTBITOB IO MOJYUYECHUIO U COOUPaHUIO ra3000pa3HbIX BEIIECTB
(amMmaka M yriieKuclioro rasa);

MIPOBOJIUTH PEAKITUH, IIOTBEPIKIAFOIINE KAYSCTBEHHBIN COCTAB Pa3IMYHbIX
BEIIIECTB: PACIIO3HABAThH OIBITHBIM MYTEM XJIOPUA-, OPOMHI-, HOIUI-,
kapOonat-, Qocdar-, cunukar-, cynbQaT-, THIPOKCUA-HOHBI, KATUOHBI
aMMOHHUSI U HMOHBI WM3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OIEPAIlUU MBICIIUTEIBHOMN IEATeTbHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, 0000IIIeHNE, CHCTEMAaTHU3aI|I0, BRISIBICHUE TPUIMHHO-
CIIEICTBCHHBIX CBS3€H — JJII M3YYCHHUS CBOWCTB BEIIECTB M XUMHUUYECKHX
peaKIuii, E€CTECTBEHHO-HAyYHBIC METOABl TIO3HAHWS — HaAOIIOACHHUE,
U3MEpEeHHe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacoB
Ne HaumenoBaHue pa3jiesioB u dueKkTpoHHBbIE (LM pPOBbLIE)
n/n TeM NPOrpaMMbl Bcero Konrpoaburie Hpakrieciue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznen 1. [lepBonavanbHble XUMUYECKHE MOHSITHSA
Xumusi — BakHas 00J1acTh
11 ©CTECTBO3HAHUS U 5 9 bu6mmoteka [IOK
IIPaKTUYECKOM IEATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJioBeKa
19 BemiecTBa 1 XumMuieckue 15 1 bubmuorexa [JOK
peakuuun https://m.edsoo.ru/7f41837c
Hroro o pazneny 20
Pazgen 2. BaxHeiimmue npeacTaBuTe/ 1 HEOPraHMYeCKUX BellleCTB
21 Boznyx. Kucnopoa. Ilonstue 5 bubnmnorexka [JOK
00 okcuax https://m.edsoo.ru/7f41837c
29 Bonopona.Ilonstue o kucinorax 8 1 bu6mmoteka [IOK
U COJAX https://m.edso00.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6nuoreka [JOK
OCHOBAHMAX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnuotexa [JOK
HEOPraHUYECKUX COCAMHEHUI https://m.edso00.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoguueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1emMeHToB /[[. U. MenpaesneeBa. CTpoeHue aToMoB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH




Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema

bubmuorexa [JOK

3.1 XMMHUECKUX 31emeHToB JI. 1 ! https://m.eds00.ru/7f41837¢
Mennene-eBa. CTpoeHue
aroma
XuMu4decKas CBA3b.
3.2 OKHUCIIUTEIBHO- 8 bubmmorexa LIOK
https://m.edso0.ru/7f41837¢
BOCCTAaHOBHUTEIbHBIC PEAKIIHH
bu6mmoreka [IOK
Hroro mo pasery 15 https://m.edso0.ru/7f41837¢
PesepBHOe Bpems 3 bubmuoreia LIOK
https://m.edso0.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME




9 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB H TeM uudpoBbIie
Ne o/ P Kontpoabnsie | IIpakTuueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
Pa3nen 1. BemecTBO M XMMHYeCKHE PeaKIIUH
11 [loBTOpEeHue u yrimyOneHue 3HaHUM 5 1 bubnuoreka LIOK
' OCHOBHBIX Pa3JIeioB Kypca 8 kiacca https://m.edso00.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs TUCCOIUAIINS. 3 1 1 bubnunoreka [JOK
' XHWMHYECKUE PEAKIUU B PACTBOpAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTanabl U MX cOeTHHEHHS
51 OO0m1as xapaKTepuCTUKa XUMUUYECKHIX 4 1 bubnmnoreka [JOK
' anemeHToB VIIA-rpynmel. ["amorens https://m.edsoo0.ru/7f41a636
OO0m1as xapaKTepuCTUKa XUMUUYECKHIX
2.2 9He§eHT0§ VIAI-)F nbl. Cepa u e€ 6 bubmmorexa [IOK
' PyTHsL. L-€p https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XapakKTepruCcTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PymaL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMHYSCKHUX
24 sanemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 bubmmorexa [JOK
' . Py ’ PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COETUHEHUS
HWroro no pazueny 25




Pa3znea 3. MeTajliibl 4 HX COeIHUHEHHUA

. bubmuoreka [JOK
3.1 Obmye cBOHCTA METAILIOB 4 https://m.edso0.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxkueime MeTaibl 1 UX COEAUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paszjnen 4. XuMus v okpy:kamoias cpeiaa
4.1 BentecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubnmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAUJIBI JIVIAA YYHEHUKA

» Xumus, 8 xknace/ Pymsutuc I'.E., ®enpaman @.1°., AkiimoHepHOe 00IIECTBO
«M3natenbcTBO «IIpocBeenue»
» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIECTBO

«M3narenbctBO «IIpocBemenne»

METOANYECKUE MATEPUAJIBI U151 YUYUTEJIA

I'apa H.H. Xumus. Ypoku B 8 kitacce. — nocodue ajst yuurens. — M.
[Ipocsenienne

I'apa H.H. Xumusa. Ypoku B 9 kiacce. — nocodue ainst yuurens. — M.
[Ipocsenienne

Papeukuii A.M. JlugakTuyeckuii MaTepral 1o XxuMuu 8-9 kiaccel. — M.:

[Ipocsenienne

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

resh.edu.ru



